FEDERAL AVIATION AGENCY
Washington 25, D. C.
TECHNICAL STANDARD ORDER
Regulations of the Adninhtnf.or

Part 51 -

SUBJECT: DIRECTION INSTRUMENTS (MASNETIC) 180-C7¢
(MAGNETIC COMPASS)

Technical Standard Orders for Aircraft Materials,
Parts, Processes, and Appliances

Put Slh contains mibdmum perfformence Standmods and spyedfiicstioms Of
materials, pswrts, processed; and ;gpnliam wed in sfreraift ‘and bgle-
ments the proxdisions of sedtdons 3.18, Bad3d, bb.16, 6.18 and 7.18 of the
CGiwdl Mr Repllations. The regulstion G8¢3 the Teclncical Stindehd Oridiar
system which, in brief, provides for RAd-industry cooperation in the
development of per f or mance atandards and icatlions whiech are adopted
by the Administrator 8s Texthniizal Standard 8y and ¢ form of delf3
regulation by iadustyy in demonstrating cospliance uith these arders.

S1k consiata Of two subpatts. Sulipprt A contsins the gemeral re-
quirements applicable to all Technical Standard OGidirs. These grcivisdons
are butmarized belaw for the camuertiest reference of the public. Sub
B contains the technicall staydards and dificstions to which & particu-
lar product rust conflerm, and each Technical Standard Qrder ia pet farth
dn theappropriute sediion of Subpart B. The sabJect Technical Standard
Order is printed below. ANY TECHNI CAL STANDARD ORDER MAY BE OBTAINED BX'
SENDING A REQUEST TO FAL, WASHINOTON 29, D. C.

SUBPART A-<=0ENERAL

Thi8 sudpert provides, in part, Subpurit Adlse requiires ® ppropni-
that 8 Sanufiadturer Of e n SircrEfit  ate marking of masearilals, pertis);
materdak, part ,6f @ ppli-  processes; and® pplites 838N LI
amce for which Standards are estab- (a) Nesé and sddress of the spdo-
Msited in Subpart B, prior to 83 facturer responsitiles for compdianze,

distribution for use on 8 eiwil (b) Equiprsat name3 or type oF
81rEréft of the Uhited States, model detignetion,
shall furdish 8 written statenmt (c) Widight to the bearsst pound

of eonforplanwe certifsifyy that the  and fraction €hereol

material, part, prooess, Or Eglls  (d) Sevel nuster axdfor dite of
8nce meets the appl i cable perform ranufecture, and

ance standards establitéied ia this (¢) Mmlicstle Technicdl Stundiord

part. The 8tateement of conform- Order (TS0) nubber.

anceMUst be signed by & person In addition, Subpart A prowtides
duly satherized by the manufacturer, that no deRietion will be granted
and furrissted to the Chiief, firon the perfformance st andards estabe

and Mamfectoring Divi- fished in Subpart B, 8nd that the
abon, Bureau of Flight Stamdards, Adni ni strator may take @ ppropriwte
Federal Aviation Agency, &tdon fa the event of noncompliance
Washi ngt on 254 D. Ce with Pert $3d.
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SUBFART B

§514.17 Direction instrument, magnetic, mon-stabilized type SnEMe
compass) « T50-C7c-=(a) Applicabilitye- Finimum performance stan o
Minimum performance standards are hereby established for direction Instru-
ments magettic, aomvststiliited type (mapgnetie compass) which specitibilly
are required to be approved f Or ug® ON civil airereft of the Usited Statea0
New nodel s of directifon instrueats, magnetic, nonrstabilises Qpe (ma
petie conpass) marffattured $6F imetallationm tih civil aincradt on or

Agmiil 1, 1959, 8ball meet the Stahdisds Set furth in SAT A@dtisitisal

St andar d_&5-398K, %Rixection Iasttment, ygneu‘é, Nonasiabblised Type
(Mordtic Genpaass) 38 datedJul v 155 X958 & witindiheexceptions listed dn
mbg;rmm (2) of this paragraph. Direction fnstrunants, magnetic, oens
stabil type (Magnetic comgarss) approved ty the Adiimdstrator prtar ta
April 1,1959, akj comitinue to be mamffactturwll under the prévistons of

their original ®  ppxromell .

(2) fons. (i) Corforsance with the following Sectiimid is sot
required: 3.X; Jolel; 30M.2; 3.23 be3.3.

(ii) Substitute the follwiing for seStion 7.1 "Perflorzarnce betts
.The follauwiing testsin addition to any otbérs deened necessary &y t he

manuf acturer, shal be the basisfor determfindng conpliamee vith the per-
forbamee requiresents of t hi s standsm,"™ .

* o AN f L i f
s ,é:t MArKy og‘ag nﬂhla Elge 0 theﬁthm pesiitisdiapamgaph(e)o

(1) Isxstumentt typé (Dot 1IX)

(2) RetinpSfapplicible, .0 ;@ lectricdl, vactoum, ete.

(c¢) Data requiremenitsn One copy esth of the manufidaturents oper-
ating instruétions, schenatic diaxprams,and installation procedvas sisdl
be furniahéd the Cfuef, Engineering and ¥danfhoturing Diisdon, Pederal
Aviiation Agency, Washington 25, D3 Ce 8 vitth the shutenent of confformance.

(d) Effective date. April 1, 195%.

I/Copies may be obtained from (Ne Socl ety of Autamdiive ENgl Neers, Int.,
L8S Lexington Ave., New York 17, New York.
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DIRECTION INSTRUMENT, MAGNETIC, NON-STAEILIZED TYPE . tssued 7-1-L7
(Kegyetic Compass) Revised 7-15-58
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1l rRR-Re=E %0 0 peciffyatMuhmregiteetentis’’' 10 aorstibill sednsgnetidisecttn
Instiments for use in @ fraft, the opératimn Of Wiich may suliflect tbe f8stan-
ment A4 the emclromental contlitionS sperified in Parggagh 3.3.

2, SCOPE: This Adromeuttkad Standard covers two besic Qpies of Smitrmmentss as

-

Frprel - DMinct Resdiag
Tre H - Rmotel I8divating

3. GESRAL REQYIFREBENTS:

3.1 Matterial and Warkmanship:

3.1.1 Migeefials ¢ Mpderialks ghall be of a quality wiich experience srid/or tests
have demonstrated to be suitatle & dependable for use in atreraft Snstiva-

3.1.2 Vorignamshiip : Workmanship shall be comsistent wdth hi gh- gr ade tireraft
imstarent manufacturing practice. :

3.2 |dentification: Thefollow ng imformation gkl be leagitily and permamently
merked on the instrument or atitached thérstox

a) Name of Instronent

b)Aer onaut i cal Standard AS 396A

¢) Mamifacituirierts pant number

d) Memafactuterts serial nunber or date of mamsfaaitot
! (e) Mahufiecturerts name and/er trademark :

f) Rating, &f applicable (El ectrical, Vactram,d€c))

3.3Envi ronnent al _Cumtlitiens: The following condi tiicms have béen é&2&hithed
gesggn requirements only. Tests shadd be conducted as specified im Se&ifdts
, 6 and 7.

3.3.1 Terperature: When installed in accordance ¢itth the iwmstrumert manéfedturer's
Tﬂ%‘mﬁﬁﬁs, the br¥tmomemt shal | faretitum over the range of ambient tem-
pefafuve shown im Column A belaw and shalll notbe adver sel'y affected by
exposure to the ramge of temperature shown in Column B belay:

Instraeerit L ocation A B

Heated Areas(Tenpeesauwe Cont rol | ed) -aa@cgo.c - 65 v 70C
Unheated Ar eas (Temparatture Unconitrellell) - 55 t6 70C - 65 to 702

3.3.2 Hwrbdditys The Instrument shal | function andshal | notbe adversely affetied
en exposed to any relletiwe humidity In the range fioem 0 to 95% st 8 e
perature 6f approximately 32C.




issved 7.1-4s7 -DIRECTION INSTRUMENT, MAGNETIC, MON-STABILIZED TYFE
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i 3.3.3 Vibtration: When installed in accordance with the instrument manufacturer's
< instructions, the instruments shall function and shall not be adversely af-
D , focted when subjected to vibretionsof the following characteristics:
- Instrument Location Cycles Max, Doulle - Max.

. —inAlrirene,,, ~  PerSec.  Amplitude(Inchcal Accslszatiop
Vi Power Flgnt Mountad 5 =-1% 0.000 20g
Winga and Empennage 55~ 500 06 Aoe
Panelagh Reck (wiith §-%00 0.020 1658
P 5 Shociomounts))
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3.3.h Altittudét The instrument &hall function and éhslll mot be adversely affectad
ected taa préssurs hid tempersture tage ®  g@vslent from W0
feet ta §0,000 fset standard altitudeie? NACA Report 1235, except as
lidmited by application of Paaggngh 3.3.1. The Sastmnent stalll not bé ad-
veérsely affected when sobjjerted to a pressure of 50 $n, Rg. ®  bsdutie,

s.h Radio Interftesereés The instrument ahall 86t be the somrce of ob

e€xaxce, under operating conditions at tes used of strerift
either bp redlistion or eed-back, im madioc @ fhatalled $n the sane

adircrafit a8 the instramemt.

3.5 Nipmate Fifet: The mxgpetiic effect of the Snstrument shall not adiversely
affect theoperation of Ot her imstumentsinstilled in the o ste dicepift,

| 1. DEmn REQUIRDMENTS:
k.1 Indicating Method: Oneefithe Zollowing rethods<off indicatizn Shadll e

spopel:
Method | Horizontal drum dial with fixed lubber's line,
Graduations move to the right for right turns.
Method | | Rotating eeetidal dildl with fdzed dulbertad Iine,
Diisl rotatea counter-clemivide for right tAnma.
Méthod 111 Rotatdng paiinter with Pixed gradisted aial,

Pointer rotstés clockwise for rightttmme. Mal
pOSitath play be Stttixtide,

L.2 Operating Limits: During Straipht flig:t the instrumeft shall indicste
magnetic headingsj thinmphout the 360 degree scaler ange, during dives,
climbs or banks up to at least 20 degreea displacement fron 18wl flight,

k.3 Died Mamkimgis

N
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L.3.1 Oraduations: The indicators shall be provided with degree graduations st
Intervals not to exceed 5 degrees, with major graduations every 10 dsgrees
and with numerical markings at intervals not greater than 30 degrees,

except that the 0, 90, 160 and 270 degree positions shall be marked N, X,
S and W respectively.

L3.2 Waskhlity: Index and sariinge 'shall bé ¥tHe fwa wy PO within
€ frustum of & cone thie stde of which makes an angllé of 30 deg'ees vidhb
the ular to the éial and the small diameter of Whdch is the

slartife _of the instrumenttcase. At le38t two mieralds shiall be &>
emuens?y visible.

L.2.3 Finish: Unless othervise specified by the user, matte vhite material shall

be arrlied to major graduations, mmerals and pointers. MNon-functional sur-
faces shall be a durable dull black,

L@l Power Variations: A umits shall praperly function with ¢ 15% variation 8d

T.C. voltage and/or 4 108 variation in A.C. voltage and a * 5% frequency
variation. .

k.S Conpensati on Promisimre: bans@indl be provided for compenmsating for® emi
circular deviation. Compensating effect shialll be¢ beétween 15 ard L0 degracs
n each direction for each mxils wiien adjuetadl for maScizun effect.

5.6 Power Milfinifiom Indicstdem Mesrns siall be Sroorpometed in the Imatirimveht
T0 Indicate whemn adequal € power (voltageund/er currént)dsnct being made
avai | abl e to &l phases required for the proper eperstiem of the instrument.

The beliceting means sin2l indiicatie ¢ falllire of 8§ malfunttion in a positdve
glanndr,

5. TEST CORDIOLES:

£.1 Atnospheriie Condiitdions: Uflsds otherwiisé spetdified, Ml test3 required
T Aerorantizdl Stembbd sl be ‘conducted st &n atmospheric pressure‘%f
approximately 29.92 inches of aémoury, at an ambiflent tempersture of approxi-
mately 293 and ® t o rélative humdidlity of not greater f3an 85 percent. When
tests are conducted with stmosphesfie pressure or temperattre sobd '

differerit from these values, allbosance &all be made for the varistSors fyoam
the specified conditions.

‘2 Vibration (to minkrdze Metional Unless otheruire specifial, slll tests for
Berfomance may fee conducte the instrument subjected to 8 ubbrdtion &2
002 ta 0.005 inch double ampllitsit> &t 8 frequency of 1500 to 2000 eyeles
per minute. The tayn dcuble Wpiflitade as used herein fimdicates the t&aad
displacement from positive maximum to negative maxiiot,

5.3 Vibration Equipment: VAlbrethkwn equipment shall be used whdeh wibll provide

Thequendies and anplitydes conbfstemt wiith the remitremgnts of Paragiagh JR3
wiith the following charac¥%eridtdess ’
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6.5 theeling £rrors When the magnetics- tise unit is tilted 20 digrees Byom
oonid<level posittion the DZPHI1c elenent sialll be fiet t0 rotate
through 360 degpees. When the umit is-tidtell o0 degrees the indidated bead-
fng shadll not aliffér fron the indicated hesding with the mgpetidiesermiitive
unit in bormel level positSon by more than L + The indichtor dial
(or pointér) Shalll sf411 bé vilsdble 88 Spirifled Sa Pavepryph Li3.2,

6.6 Sitiril: When the mqgpetic-sensiSive unit fs tiTted 20 degrees from normel
=il zotated in agimith, at e rate Of 30 degreesper secomd, through 360
degrees, stopping at N, S, E and W indicatéon, the ovérmeg of the $n-
dicutor dipl (or painter) st each of thexe points shall not exceed 6 degrees.

6.7 @%%me the magnetiic+pensitive wiit 61 N Lading and the cempem-
setor adjusted for alvieom &ffect, the soalle eryor with the componcetor shelll

not diiffer frum the scale error without compensator fy more thun 2 degrédés.
The masiit adjustatle compansutbon cffect ® 2500 be betieanlSandLOdegrees
in each direction for each axis.

When the mag zesensstiive amit 18 pluckd on sgy ecardinsl heading and the
opposite ﬂm&mﬂr sdjusted Tor mamimom effect the imdiested headimg
siedl not change soré tham 2 dégrees,

6.8 Diclectric: Unmnpwmndéd instoonents or grounded Sastruments prior to con-
nection of internal ground wire, stadl be tested by estier the nettod of
Inspection of Paragyryyh 6.8.1 and 6.8.2,

6.8.1 Imsubation Resistance: The insilation resiftance sémsnred at 500 wvoltd D.C.
(200 VOIts Tor hermeeticslly sesled, inert gas filled instriment?) between
@1} electrical eircufts comectidi together ard the metidllie cast khall not
be | ess t han 20 megaiumiis;

6.6.2 Mmkrtrie Strength Thefmmmmwm vithdamsl without évidiimee of
damage the application of 8 s ' tage 8t 3 commemcial fréguehe
between alll a trdbell Circuits connected together and the mectall?de eué,
for 8 period of five seconds. The RMS ¥alué of the sinusoidal voltage
applied 8tfil be either Pive (5) tiwes the mmxdmm bhstrument operating
voltages or 500 volts, wRdéhewer Is lower, except that On hemtss
scaled, (inert gas filled imstruments) the t8St voltage &adll be 200
volts RMS,

6.8.2,1 Instruments hevBig # permanent intermal ground connation shall be
tested 8S foldowsd

The insulation sked@ withstand wiithaut evidence of damsge the
application of 8 sinusoidal voltage &t 8 €omemrial

between each electric circuit and the matillllo cest, for 8
period of five éS) seconds. The RMS value of the _simeeidﬁ
voltage applied shal be 1,25 times the magiimum circuit epera=-
ting voltage obtainable between the test pofnts, :
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78 %WLIFICATION TESTS: As mary instruments as deemed necessary to demonstrate
at '

nstruments will comply with the requirements of this section shall - '

be tested in accordance with the manufacturer's recommendations.

7da Low %&uﬁéz The Dt ioehts, Or components, ® hall be subjected ta the
eretur dicaiter} £n the following table $h sccsydanme With thelir
locstion in the aiFfrift, After expomure to these tenpérutures for Sihomrs,
rated perforrance @ hlﬂt:blgdozmimdlmwnt&pjt_eédiﬂ? ;ppwuti;ns of rated
wer using the magnetic fie trength 8 4 aragraph 5.6 exe
me field stremgth tolrunce ghall be 2 9& P P

Instrfeit Locxtiomn Tenperature

Heated Area (Tesperdsare Comtiralled) =3¢
Unheated Area (Teapérature Ulmemtiralied) 4555

72 High Tenperature: The requiremertts of P 7.1 shahh apphy tRat
the expamwe temperatures shall be 50C for hested areas and 70C for td
u::easegﬁ rated ferformance &l be obt ai ned im ) minutes after syplSeation
of re power.

73 BExttere Terpesiciuré Boposuré: The imstrumenmt, o r ¢ ofis, &bslll, after
alferaife exposures toa antilient temperattres Of -E5C ¢ for perddds of
2h hours each and délay Of 3 howrd at room tempersture following completion
of the wxposune, meet the raguisrenstits Of Paragrh 6.1 and 6.2. There
shiaall be no ewititemee Of damage u 8 result of exposure Yo tiie extrme tax-
peratures Specified herein.

%t w Ef f ect s The magnetide effect of the Type II Sndicator shall be
emined n of the deflection of 8 finee magnet, &gpbiﬁdlﬁ&y i3 snches
of 0.18 (0.01)

long im 8 magnetic field with 8 horfizontsl intensSty cokas
when the bellicattor i3 held in wriwus positions on 8n esst-wmestt ldne with its
nearest part 12 imches fin the center of the Thiz test shalll first
be made wiith the imdieator not operating and then #halll be repeated With the
indicator In nommall operstiom. The mbadmm deflection of the frxee magnet
8kl not exceed S degrees for agy pofinter 6F dial position,

n a chamber mefhbsdined st 8 tempersture of 70 + 2 C and 8 XQdtive
of 95 + S¢ for a period of sfix hourg, Aftter tHi® period %the hedt

ws Humi'ditlgz The fmitrament (indicator, twanenilter; smphifiier, 8%6) shall t»
ity
shall be &t off &nd the instrument shall be slilnwed fo €661 for 8 peri od

of 168 hour8 in tXfis stmosphere in thidh the humidity #isea (O i tn
ﬁmga‘awreted decreases t0 not mure than 38 C, ks complete cycle shll &
conducted:

» . Pbve thimes for components | ocat ed inuncontrolled temypersture asyas,

B. Once for components located in controlled tenpérature maaa, -

. . e P e, PRI TR
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Imvediiiasdly aftetr recycling, there stall be N0  evAdkM® Of damage or cormgaiitm -

ftidh affects performance, following this tesk, and the instiowment shall
meet the requirements of Sectiem 6, except for Paragraph 6.8.
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7.6 ¥Vidtration:

Resonance = The instrument, while operating, shall bp subjected to a resonant
Trequency survey of the appropriate range specified in Paragraph 3.3.3 in
order to determine if there exists any resonant frequencies of the parts,

The amplitude used may be any convenient value that does mot exceed the
maximum double anplitude and the maximum acceleration specified in

Plrlg'rl.ph 3.3.3.

The instrument shall then be subjected to a vibration at the appropriate
maximum double amplitude or maximum acceleration specified in Paragraph 3.3.3
at the resonant frequency for a period of one hour in each axis or with
circular motion vibration, whichever is applicable., When more than one
resonant frequency is encountered with vibration applied along any one axis,
a test period may be accomplished at the most severe resonance, or the period
may be divided among resonant frequencies, whichever shall be considered most
likely to produce failure. The test period shall mot be less than one-half
hour at any resonant mode, When resonant frequencies are mot apparent within
the specified frequency range, the instrument shall be vibrated for two hours
in accordance with the vibration requirements schedule (Paragrarh 3.3.3) at |
the maximum doubtle amplitude and the frequency to provide the maximum
acceleration,

ling « The bastrument, while operating, sh£ll be tertad with the
: cyed between UINS ified in Rardgiaph 3.3.) ia 15 wdnite
cycles for e period of one hour $n each axt8 st an applied double amppitude,
specified $n Pamagmaph 3.3.3, or an @  ccellers¥don gpdckfiwd $n P 3.3.3
wiichever 48 the Pimitting vallue or & total of tiome hourS $6r
motion eitratiam, whichever £s spplicatile,

mmmmmmw&&mmmmmudmmituuu
unc tioning properly. After the compbétfion of $143 vikwatiton tWst, uo

e Blr& be evident and the fnsirument dhall meet the raquiirements of
Section 6 (other than Paragrégh 6.8).

Prepared by SAE Cormittee A-L, Aircraft Instruments







